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Purpose: Addressing the Need for the Program
Undergraduate research has been shown to be a critical factor in addressing academic success by improving the quality of learning experiences for underrepresented students (e.g., Lopatto 2007) . One benefit of conducting undergraduate research is having a close working relationship with a faculty member; indeed, students who have mentors achieve more and have better college experiences than those without mentors (Bearman et al. 2007; Clark, Harden, and Johnson 2000; Phinney et al. 2011) . Previous research, however, has demonstrated that undergraduates from underrepresented racial (American Indian or Alaska Native, black or African American, Native Hawaiian or other Pacific Islander, multiracial) and ethnic (Hispanic or Latinx) backgrounds in the United States (National Institutes of Health 2015; National Science Foundation 2014) as well as students who are the first in their family to attend college (U.S. Department of Education 2018) are less likely to have research experiences in college than their peers (e.g., Russell, Hancock, and McCullough 2007) . For the purposes of this article, underrepresented students are defined as those who self-identify with the racial and ethnic groups previously mentioned, as well as first-generation students.
The kind of mentoring experiences that can be forged through undergraduate research are especially important for underrepresented students. Faculty members who are themselves from underrepresented communities are ideal mentors for such students (Blake-Beard et al. 2011 ) but often find themselves stretched thin by other commitments. Because faculty from underrepresented communities are themselves underrepresented in the academy, they often find themselves in demand as research advisers. They, too, often require additional support (e.g., Laden and Hagedorn 2000) . To complicate factors even more, at predominantly white institutions (PWIs), white faculty often lack ways to reach out to underrepresented students, even though underrepresented students may gain significant advantages from having white mentors (Dreher and Cox 1996; Ortiz-Walters and Gilson 2005 ; but see Frierson, Hargrove, and Lewis 1994; Smith, Smith, and Markham 2000) . Underrepresented students, in turn, are often uncomfortable and sometimes dissuaded from approaching faculty about research opportunities and can feel isolated and unsupported at their institution. Educating faculty about ways to engage with and mentor students from disadvantaged backgrounds, then, can help support underrepresented undergraduates through quality research experiences and mentoring, and offer a way to improve the academic and social outcomes of underrepresented students. Improving these outcomes also can contribute to making more inclusive and equitable campuses and educational experiences for all students. (Lord and Saenz 1985) , which can lead underrepresented students at a primarily white institution to feel that their perspectives are not acknowledged. In addition to these quantitative data, qualitative data were gathered via interviews and focus groups to get a richer sense of the empirical data. From these data, the specific needs of students were identified to create WMSURE. This mixed-methods approach allowed for personalization of the program around educational experiences, academic goals, and engagement of students throughout all four years of their college experience. To illustrate how these data were used to create the program, each element is described in the next section.
WMSURE: Mentoring and Advising
One of the first elements of the program recognized as critical was mentoring from faculty members. Data showed that 50 percent of underrepresented students stated that they did not receive mentorship from faculty. As mentorship is such an important part of academic success in college, WMSURE created a cohort of mentors from research faculty in different departments and programs throughout the campus. This group, designated WMSURE mentors, works directly with students (rather than staff, who are assigned to roles that focus on diversity, inclusion, or student success). Mentors are selected based on their previous record of support for students from underrepresented groups and are provided with professional development on specific issues reported by underrepresented students at William & Mary. Some of these mentors also serve as first-year advisers to incoming scholars. These advisers initiate communication before the students' first year via email. In-person meetings commence once students arrive on campus, before classes begin (see Figure 3 ). This early contact allows students to establish a relationship with a faculty member whom they can ask both academic and personal questions. Furthermore, faculty mentors work to make policy changes on behalf of the students at the department and college levels.
WMSURE: Weekly Student Workshops
Data also suggested that weekly workshops, where students can obtain support and learn about issues in academia, would be important to mentoring and helping students become successful academic researchers. To this end, WMSURE developed weekly workshops addressing academic topics (e.g., writing, time management) based on the data (see Figure 4 ). Because research identified that underrepresented students at William & Mary report discrimination and negative experiences on campus, several workshops also were created to address issues of solo status, stereotype threat, and racial discrimination, giving students multiple tools for use in confronting academic and social challenges. In addition to the collection of data via a survey, conversations were held with receive the William & Mary Scholarship, a merit-based scholarship that covers in-state tuition and is presented to academically distinguished students who will contribute to campus diversity or who have overcome unusual adversity and are members of underrepresented groups.
Although other colleges and universities have successfully designed and implemented programs focusing on underrepresented students that have led to student success, the authors used community-based research methods, codesigned with WMSURE students, to collect information from a representative sample of underrepresented students at William & Mary to build a program that would address the specific needs of William & Mary students. They worked with undergraduate students, including article coauthor Ebony Lambert, as research collaborators, identifying the most frequent components of and challenges to successful research experiences. Students were thus active throughout the research process, collaborating on research questions, research design, participant recruitment, data collection, and data analysis, as well as designing the subsequent WMSURE events.
Mixed-methods investigations were conducted using qualitative and quantitative measures to identify the successes of underrepresented students, as well as the barriers that they face at William & Mary. Sixty-five students completed an online survey that assessed their experiences with research and mentorship and examined their perceptions of support from students and faculty. Psychological constructs of stereotype threat and solo status also were evaluated with validated measures. The responses of underrepresented students were compared to those of represented students. Stereotype threat is the experience faced by individuals when they think about the risk of confirming negative stereotypes about their group (Steele and Aronson 1995) ; this was measured to assess potential challenges to academic success. Solo status is the experience of being the only member of a underrepresented students in research spaces and classrooms, and during office hours, to assess their needs. Using this information as well as programming from similar programs across the country (e.g., Meyerhoff Scholars Program at the University of Maryland, Baltimore County 2018), the article authors also included workshops geared for students transitioning from high school to college. These workshops focused particularly on underrepresented minority and first-generation students, covering such topics as time and energy management, financial planning, library resources, finding and communicating with faculty advisers, writing research papers, presenting research, and preparing for graduate and professional school. Community-based learning and the use of research for the public good were emphasized to ensure that students could engage with the various social inequities they encountered as both scholars and active citizens. Workshops were scheduled to correspond to students' trajectories throughout the year, including deadlines for exams, research grants, graduate school applications, and declaration of majors. Each workshop included a presentation with a panel of faculty, staff, and/or students with expertise on the specific topic. This presentation was followed by small-group advising and networking, with the purpose of establishing an informal cohort of students and interacting with faculty in a less formal setting, which could lead to faculty-student research collaborations. This model continues to be used to the present, with the topics modified each year based on informal and formal feedback; students thus drive the workshops. WMSURE faculty mentors also attend the workshops and learn about topics affecting students.
WMSURE: Faculty Workshops
The data collected from students inform student programming and assist staff in counseling and student services as well as faculty in departments and programs that have had fewer successes with underrepresented students. In this way, a holistic approach is taken to helping students develop the tools needed to achieve their academic and social potential. This is important because, although many faculty learn how to teach their discipline in graduate school, they do not receive education relevant to understanding the needs of underrepresented students. Due to the importance of research in faculty members' work, providing compelling evidence of the issues faced by underrepresented students may be one way to help faculty understand these needs as it fits into their educational model. Examples of faculty workshop topics include reducing stereotype threat and solo status, mentoring underrepresented students, and helping students get started with undergraduate research. In addition, qualitative data were collected to further assess the impact of WMSURE programming. A WMSURE graduate assistant and a WMSURE undergraduate student designed an interview protocol and conducted interviews with WMSURE students to learn about their experiences of solo status and how the negative impacts of solo status might be mitigated (Charity Hudley et al. 2017) . In collaboration with the WMSURE undergraduate student, the graduate assistant analyzed the interview data thematically according to the actions, contexts, and impacts surrounding solo status described by the scholars (see Charity Hudley et al. 2017 for a comprehensive report of these qualitative methods).
Quantitative Data
As demonstrated in Table 1 , results indicated that WMSURE students felt significantly more supported by faculty than non-WMSURE students, but there were no differences in how the students felt supported by other students. WMSURE students were more likely to have a faculty mentor on campus than non-WMSURE students. WMSURE students reported being more interested in conducting research than non-WMSURE students. WMSURE students felt more informed about research than non-WMSURE students. WMSURE students felt that more discrimination existed against people with their ethnic background than non-WMSURE students, although WMSURE students reported no differences in how much discrimination they had personally experienced or in the support they had before coming to William & Mary. WMSURE students reported having fewer students of their own race in their classes on average than non-WMSURE students.
WMSURE: Specific Impact of Programming
With the support of the duPont Fund, the effectiveness of the program was assessed. To this end, a quantitative survey assessed the impact of WMSURE programming on its underrepresented scholars. In year 3 of WMSURE, a survey was conducted to explore outcomes of WMSURE programming using WMSURE students (n = 42; 85.7 percent female; 40.5 percent black/African American, 4.8 percent Hispanic/Latinx, 23.8 percent multiracial; 2.4 percent American Indian, 2.4 percent Asian, 23.8 percent white, 2.4 percent Middle Eastern; 26.2 percent first-generation college students) and non-WMSURE students from the same underrepresented groups (n = 23; 55.6 percent female; 21.7 percent black/ African American, 4.3 percent Hispanic/Latinx, 17.4 percent multiracial, 4.3 percent American Indian, 8.7 percent Asian, 34.8 percent white, 8.7 percent Middle Eastern; 23.8 percent first-generation college students). Participants reported how strongly they felt supported by the faculty and students at the college. They also indicated whether they had a faculty mentor on campus, the extent to which they were interested in research, and the degree to which they felt informed about research. They also were asked about their experiences with solo status and discrimination. Specifically, students were asked to report on the likelihood of experiencing discrimination based on their social group membership, as well as the frequency with which they experienced various discriminatory acts. Also assessed was the number of internal summer research grants received by WMSURE scholars, as an index of the number of scholars immersed in fulltime research. 
Qualitative Data
Given that empirical evidence has demonstrated a causal relationship between increases in performance apprehension and decreases in performance level in underrepresented students who experience solo status (Sekaquaptewa and Thompson 2002; Sekaquaptewa, Waldman, and Thompson 2007) , interviews were conducted to assess student perspectives on how to reduce the prevalence and impact of solo status. In this community-based approach, solo status was an important topic to examine; the relevance of solo status to the WMSURE community was apparent, as several WMSURE scholars chose solo status as a topic for their own research and for WMSURE workshops. In interviews, students were asked whether they were familiar with the term solo status; students' definitions were consistent with being underrepresented or being in an outgroup. In addition to knowing the term, all interviewed scholars described experiencing solo status. Although scholars identified some positive effects of solo status, there was a greater focus on negative effects throughout the interviews.
WMSURE scholars described solo status as an obstacle to academic success at William & Mary (see Charity Hudley et al. 2017 for a comprehensive analysis of results). Scholars experienced solo status when their perspectives were not acknowledged, especially in academic contextsa type of intellectual solo status. WMSURE scholars explained that solo status can be mitigated when they connect with other students, faculty members, and/or the curriculum. For example, one scholar summarized this need:
I think for African Americans to be better represented, it's not a matter of throwing financial aid at them … I think that it's more important that they get that education once they get to William and Mary, they're going to have those connections, and that they feel like they're part of that community that they're joining, to be able to be better represented, because they need to be able to be seen and be heard and you have to really nurture that feeling when they're coming to college.
Increasing the number of underrepresented students who pursue research experiences, as well as the quality of those experiences, has been imperative to the goals of WMSURE, as it aims to ensure that students feel that they are a part of the William & Mary academic community.
Scholars explained that as their comfort levels in class and with faculty increased, the negative effects of solo status were mitigated. When underrepresented students face a longer adjustment period to academic contexts than other students, inequities are created in terms of those who have immediate access to opportunities for working with faculty. Some scholars explained that their peers who did not participate in WMSURE may not have been able to adjust to solo status in classes. WMSURE has addressed this challenge by holding workshops that provide prospective students with an understanding of research and ensure that incoming students already have familiarity with the research process. Participation in WMSURE has increased since the implementation of these workshops.
Case Studies: Focus on the Individual Scholar
The profiles of two students, WMSURE Scholar 1 (2013) and WMSURE Scholar 2 (2015), illustrate the impact of WMSURE on educational equity and inclusion. At the heart of WMSURE has been the principle that each individual student matters, so their stories represent that mission. For faculty advisers mentoring students during their research experiences, the case studies illustrate the importance of understanding the full scope of students' lives and experiences. These models are especially important for faculty who come from different backgrounds than WMSURE students. Faculty learn that the precollegiate experiences of students play a big role in their understanding of available research opportunities and whether such opportunities are actually created for them. Faculty are encouraged to talk with students with these points in mind and to present opportunities to them. The case studies also provided a sense of the postcollege opportunities obtained by WMSURE students and the role of WMSURE participation and research in their experiences after graduation.
Scholar 1 is an example of a scholar who participated in a middle school program aimed at increasing the academic success of high-achieving, underrepresented minorities in high school. She was one of the few African American students in her middle school's gifted and talented program and at her very selective high school. Scholar 1's excellence followed her to William & Mary, where she was selected as a William & Mary Scholar. For her honors thesis, she examined how autism affects the ability to acquire social language variation among African American children. Scholar 1 collected speech samples from African American families where one or more of the children were on the autism spectrum. Scholar 1's participation in WMSURE allowed her to form a cohort with other WMSURE scholars across disciplines that supported her in her research and graduate application process. Scholar 1 earned the award for the most outstanding Phi Beta Kappa initiate and was a consummate role model to other WMSURE participants. She went on to earn a master's of science degree in speech-language pathology at Vanderbilt University. Upon completion of her graduate study, the Vanderbilt Department of Hearing and Speech Science as WMSURE focuses on research in multiple disciplines with varied approaches, with particular attention to any voices, lenses, and perspectives that are not represented in current research paradigms. The workshops designed for WMSURE emphasized the importance of underrepresented perspectives in research, framing student perspectives that differ from current paradigms not as deficits but as strengths that should inform bodies of research across disciplines. Workshops also focus on topics-including solo status-that, although pertinent to the experiences of many underrepresented students, may go overlooked in other academic venues.
This study also provides insights into the characterization of the students and the program; however, these are limited based on the inability to determine a causal difference between groups. The preliminary evaluation suggests, however, that the WMSURE program may have improved outcomes of interest and that it presents a model that other schools can adapt through the use of community-based participatory research methods that allow for real-time mixed-methods analysis of the student experience.
Lessons Learned and Future Directions
As the WMSURE program is implemented and further developed, it is important to continue assessing its impact on current students. Success of the program is based on providing as many WMSURE scholars as possible with high-quality, faculty-mentored research experiences. The quality of these research experiences is continually assessed. This feedback is used to implement programming that enhances these experiences. Faculty advisers are educated about what they can do to improve facultystudent research. For example, a small cohort of faculty was chosen to work with two to four WMSURE students each year, supported by a grant from the Andrew W. Mellon Foundation; these faculty advisers meet as a group and also attend workshops on a regular basis to exchange information on improving their advisees' research experiences. Students' feelings of support and belonging on campus are assessed annually, and WMSURE programming is changed as necessary. Based on this feedback, for example, the number of workshops focused on dealing with race-related issues such as discrimination and campus climate was increased this year. These case studies highlight how WMSURE programming supported high-achieving students from underrepresented backgrounds with particular research opportunities and programming, tailored by feedback, to their intellectual, social, and emotional needs. Using this community-participation, research-based model, these students were able to share their experiences with other students in a formal manner through their participation in the WMSURE program.
Discussion
The quantitative and qualitative data collected from WMSURE students provided a fuller sense of the nuanced challenges and barriers faced by underrepresented students at William & Mary. The initial data collected helped inform the development of mentoring and advising services, workshops, faculty education, and research funding to support underrepresented undergraduates. Results suggest that institutions must provide comprehensive support for underrepresented scholars that includes these elements. The article authors encourage institutions to use community-based research to build a program that addresses the specific needs of their students. At William & Mary, workshops were developed to ensure that students would find their perspectives acknowledged in a scholarly context, This provides funding for a group of faculty for student-led projects, as well as the hiring of an associate director of the program to oversee day-to-day activities and expand the program. Work is underway on adapting the model at other institutions, such as the University of California Santa Barbara. The same evidence-based model will be used in which the experiences and needs of students and faculty are assessed, which will in turn inform the design of the program, including the nature of the research opportunities and workshops. Research will continue, especially, to examine student success, specifically with regard to undergraduate research opportunities, students' feelings of support and belonging, and students' desires to pursue graduate programs. Creating communication across institutions, including lessons learned, will allow refinement of the model for specific types of institutions. As research proceeds to examine ways to ensure student success, it is imperative that students and faculty from different universities work together to talk about supporting undergraduate research and to learn from each other.
